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INTRODUCTION
The CO2 emissions from energy consumption have significantly increased in newly industrialized countries since the 1990s when compared to industrialized countries (Kasman and Duman, 2015) . The deterioration of environmental quality has reached to alarming levels and raised concerns about global warming and climate change.
Hence, understanding the reasons behind environmental degradation and its relation with economic growth has become increasingly important in recent years. The effects of economic growth on environment have become a common ground of research among economists (Kasman and Duman, 2015) .
In 2004, oil accounted for 35% of the world energy demand. Fossil fuels as a group (coal, oil and natural gas) have accounted for 80% of the world energy demand. Rising oil price should encourage households and businesses to reduce consumption, purchase more products that are efficient and switch to renewable energy sources (Sadorsky, economic growth in Singapore due to high level of per capita income leads to decrease in CO2 emission. Malaysia"s per capita income is located at the turning point, and expected that economic growth would lead to a reduction in CO2. In contrast, per capita income in Thailand, Indonesia and Philippines are slightly less than that turning point which is 4,686 USD and thus economic growth move together with CO2 emissions in these countries. Alshehry and Belloumi (2015) investigate the dynamic causal relationships among energy consumption, energy price and economic activity in Saudi Arabia based on a demand side approach. The results indicate that there exists at least a long-run relationship between energy consumption, energy price, carbon dioxide emissions, and economic growth. Even though, the energy-led growth hypothesis is valid, the share of energy consumption in explaining economic growth is minimal. Energy price is the most important factor in explaining the economic growth. Hence, policies aimed at reducing energy consumption and controlling for CO2 emissions may not reduce significantly economic growth as also found in the case of Saudi Arabia by Alshehry and Belloumi (2015) . Investing in the use of renewable energy sources like solar and wind power is an urgent necessity to control fossil fuel consumption and CO2 emissions.
Many studies have tested the validity of the environmental Kuznets curve (EKC) hypothesis which investigates the interactions between environmental pollution and gross domestic product (GDP) (Magnani, 2000; Luzzati and Orsini, 2009; Saboori et al., 2012; Kaika and Zervas, 2013; Shahbaz et al., 2013; Kapusuzoglu, 2014; Lau et al., 2014; Anatasia, 2015) . Moreover, emerging countries due to the onset of accelerated growth path may not have paid much attention to the quality of the environment and nevertheless, after reaching a certain level of per capita income they demand for a healthy environment. Thus, an inverted U-shaped EKC might exist in countries and regions; turning points of their EKCs need to be investigated through empirical analysis (Heidari et al., 2015) .
Some studies have investigated the relationship between carbon dioxide emissions and oil price (Henriques and Sadorsky, 2008; Sadorsky, 2009; Méjean and Hope, 2013) . Majumdar and Parikh (1996) use oil prices and population to model the demand for the energy in India. Silk and Joust (1997) use oil prices to model the residential energy demand in the United States by looking at the investment climate for publicly traded alternative energy companies. Henriques and Sadorsky (2008) find that the stock prices of alternative energy companies respond more to a shock to technology stock prices (or a technology index) than they do to shocks to oil prices. Global warming issues have put CO2 emissions into the energy policy spot light. Any serious attempt to deal with global warming is going to reduce the dependancy on fossil fuels. Consequently, increases in carbon dioxide emissions, coupled with increased concern over global warming, are likely to lead to increase the consumption of renewable energy. However, Sadorsky (2009) presents that oil price increases have a smaller but negative impact on renewable energy consumption. Al-Mulali et al. (2013) explored the relationship between urbanization, energy consumption, and CO2 emission in the MENA countries and found that there was a long run bi-directional positive relationship between urbanization, energy consumption, and CO2 emission. However, the significance of the long run relationship between urbanization, energy consumption, and CO2 emission varied across the countries based on their level of income and development.
Oil price have a statistically significant impact on energy consumption and energy consumption have impact on CO2 emissions and environment quality as documented in the literature. Therefore, oil price might have indirect effects on the levels of CO2 emission. Against this backdrop, the present article investigates the role of oil price in the conventional EKC in the case of Turkey. Turkey has been selected because it is one of the important developing countries, and is one of the huge poles of the energy industry. Sectoral developments are catalyst for energy consumption. For example, tourism growth leads to a growth in energy capacity and leads to increase in the level of pollution (Katircioglu, 2009) . Oil price might influence economy wide patterns of resource use, and global environmental quality. In particular, the indirect and direct energy requirements of oil price are through to contribute significantly to the adverse environmental impacts from urbanization (Liu, 2009) . Therefore, this study contributes to the existing literature by integrating oil prices into the conventional EKC framework in order to test the role of oil price movements for the changes in energy consumption and carbon emissions. To the best of our knowledge, the present study is the first of its kind as well as its modeling technique and country case are concerned in the relevant literature till the moment.
The rest of the article is structured as follows: Section 2 defines the theoretical setting of the present study; Section 3 introduces the data and methodology; Section 4 presents the empirical results and discussion, and section 5 concludes the study.
THEORETICAL SETTING
Environmental pollution is extensively peroxide by CO2 emissions (kt) as indicated in the relevant literature (Katircioglu, 2014) . The starting point of the theoretical setting in this study is that oil price might be a determinant of CO2 emissions level through additional energy consumption and economic activity. In the conventional EKC framework, GDP is the main determinant of CO2 emissions. Because some countries might have an inverted Ushaped EKC, squared GDP (GDP2) is extensively used in the literature while some studies also consider the third power of GDP in the EKC framework. The energy economics literature suggest energy consumption as another important determinant of CO2 emissions, which is added to the relationship between CO2 emissions and (GDP) under the conventional EKC framework, in which an inverted U-shaped pattern of the EKC might still exist (Stern, 2004) . In Turkey, it would be expected that oil price would lead to an increase in energy use and GDP and therefore, in pollution level. Therefore, the following oil price-induced EKC model is suggested in this study:
Where CO 2 refers to carbon dioxide emissions (kt), E signifies energy consumption (kt of oil equivalent), GDP is gross domestic product, and O stands for oil price proxy. The parameters of (1) could be expressed in a double logarithmic regression equation to capture the growth impacts over the economic long-term period (Katircioglu, 2010) :
Where at period t, the terms "ln" stands for the natural logarithm of regressors in equation (2) while  is the error disturbance.
The dependent variable in equation (2) might not immediately adjust to its long-term equilibrium path following any changes in its determinants. Therefore, the speed of adjustment between the short-run and the long-run levels of the dependent variable could be captured by estimating the following error correction model: 
Where  represents a change in CO 2 , E, GDP, GDP 2 and oil price (O) while 1  t  is the one period lagged error correction term (ECT), which is estimated from the residuals of equation (2). The ECT in equation (3) shows how quickly the disequilibrium between the short-term and long-term values of the dependent variable (CO 2 ) is eliminated in each period. The expected sign of ECT would be negative (Gujarati, 2003) .
DATA AND METHODOLOGY

Data
The data used in this research are annual figures covering the 1960-2010 period (World Bank, 2016) 
Methodology
This study estimated the oil price-induced EKC model in Turkey. The second-generation econometric procedures that take multiple structural breaks into consideration is adapted in the study through Gauss codes. As a first step, the quasi (Generalized Least Squares (GLS)) based unit root tests, which were developed by Carrion-i-Silvestre et al.
(2009) considering multiple structural breaks up to five are carried out for the time series in the study. This is due to the fact that series exhibit multiple breaks over the years as can also be obsereved in Figure 1 . In the second step, cointegration tests (by Maki (2012) ) which again considered multiple structural breaks untill five are carried out to confirm the existence of the cointegrating vector in equation (2). In the third step, long-run and short-run models plus ECT are estimated by using the Dynamic Ordinary Least Squares (DOLS) method. Finally, Granger causality tests through the block exogeneity approach, impulse response functions plus variance decompositions are also estimated to provide further support to the earlier results of this study. It is important to note that details of these appoaches are not provided here due to the fact that they are available and described in the econometric theory and related textbooks. Table 1 . By taking these break years into account, unit root tests reveal that all of the series under consideration are non-stationary at their levels; this is because the null hypothesis of a unit root cannot be rejected in the case of each variable. However, these series become stationary at their first differences since the null hypothesis of a unit root can be rejected again in the case of each variable. Results from GLS-based unit root tests suggest that lnCO2, lny, lnE, and lnO are integrated of order one, I (1), in the present study; therefore, it is likely that equation (1) of the present study might be a cointegration model. 
RESULTS AND DISCUSSION
Unit Root Test Results
Cointegration Tests under Multiple Structural Breaks
All of the series in the present study are integrated of the same order; therefore, cointegration test for equation (1) employing Maki (2012) approach is suitable. Results of cointegration tests under multiple structural breaks are given in Table 2 : It is seen that the null hypothesis of no cointegration can be rejected through the existence of various structural break years as can be seen in Table 2 and through two out of four models suggested by Maki (2012) as presented in the previous section of this study. Results from Maki (2012) reveal that equation (1) is a cointegration model and estimating the parameters in equation (2) would be robust in the long-term period. It is important to note that those break years which have been successfully obtained and provided in Table 2 are also added to estimate the long-term coefficients in equation (2) via dummy variables (Maki, 2012) . Thus, Maki (2012) test suggests that carbon dioxide emissions in Turkey are in long term equilibrium relationship with its real income growth, energy consumption and oil price changes in Turkey. 
The Estimation of Long-Term Coefficients
Long-term coefficients as described in equation (2) are estimated through the DOLS approach and presented in Table 3 . It is seen that the coefficient of GDP is positive and of squared GDP (GDP 2 ) is negative and statistically significant. This finding is quite in parallelism with the inverted U-shaped EKC hypothesis. Energy consumption, on the other hand, exerts positive, statistically significant and inelastic effect on carbon emissions which indicates a damaging effect on the EKC as expected ( = 0.72, p < 0.01). Most importantly, the coefficient of oil price is elastic, negative and statistically significant ( = 0.012, p < 0.10), which suggests that one percent change in oil price would lead to 0.12 percent change in carbon emissions in the same direction which means "damages" on climate at further levels of oil price. This reveals that boosting oil price exerts negatively significant effects on climate changes in the case of Turkey that signals for unsuccessful energy policies. Finally, the results from Table ( 3) show that the coefficients of the break years are not statistically significant. The coefficient of intercept is negative and statistically significant which is quite reasonable denoting that without any change its determinants in equation (1) Before proceeding with the ECM regressions, it will be very helpful to provide the EKC figures in the case study with and without the oil price volume. Figure 2 , which is based on the estimations from Table 3, plots the EKC for Turkey in two different EKC model options: (1) Conventional EKC without oil price but with estimated CO 2 emissions with respect to GDP and energy consumption; (2) Revised EKC including oil price. Figure 2 shows that the EKC of Turkey is not an inverted U-shaped no matter oil prices are added or not. In other words, Figure 2 proves that in the existence or absence of oil prices the EKC of Turkey are in upward movements; thus, oil prices do not affect its shape in the longer periods. 
The Estimation of Error Correction Models
The ECM regression associated with cointegration model in equation (2) will be estimated as a next step. The results of ECM regression are provided in Table 4 . The ECT term in equation (3), where lnCO2 is the dependent variable, is 0.898, statistically significant, and positive ( = 0.898, p < 0.10). This implies that lnCO2 (carbon dioxide emission) converge to its long-term equilibrium path by 89.8 percent speed of adjustment through the channels of energy consumption, real income, and oil price changes. The short-term coefficient of GDP (without squaring) is negative, elastic, and statistically significant at the second lag ( = -22.871, p < 0.10). Furthermore, the short-term coefficient of squared GDP (GDP2) is positive, inelastic, and statistically significant ( = 0.426, p < 0.10). This is another proof of not having an inverted U-shaped EKC in the short-term of the Turkish economy. The short-term coefficients of energy consumption and oil price variables are not statistically significant. This again suggests that energy saving policies to protect environment pollution seems to be not effective even in the short-term. Additionally, the coefficient of intercept is positive and statistically significant. In the next step, the direction of causality can now be searched within the Granger causality tests using the block exogeneity wald tests, which are run under the error correction mechanism for the short-term and long-term periods. The  2 -statistics for both long-term and short-term causations are presented in Table 5 . The results in Table 5 present causality test results for both in the long-term and short-term periods. It appears that there is no long-term causality running from GDP, squared GDP, energy consumption, and oil price to CO2 emission -statistics are statistically insignificant when lnCO2 is dependent variable. Finally, there only one short-term causality as presented in Table 5 . It is the case that runs from energy consumption to oil price changes. This denotes that energy consumption is a determinant of oil prices in Turkey, which is a quite normal finding in such a country context where its economy is heavily depending on domestic and foreign energy demand. Table 6 provides the variance decomposition results, which reveal that in the initial periods, low levels of the forecast error variance of CO2 emissions are explained by exogenous shocks to energy consumption, output, and oil price variables. These ratios increase in the later periods. In the case of Turkey the forecast error variance of CO2
emissions by a shock to the oil price variable is 2.417 % in period 10. It is important and interesting to see that the forecast variance of CO2 emissions is higher in the case of a shock given to energy consumption compared to real income; also, it is higher when compared to that of oil price.
Figure-3. Impulse Responses -Turkey
Source: Graphs have been plotted by the author in EVIEWS software.
Finally, Figure 3 provides line plots of impulse responses between CO2 emissions, energy consumption, output, and oil price. As it can be seen from Figure 3 , the response of CO2 emissions to given shocks in energy consumption is negative for the whole period and to oil price is positive in the second period and has downward trend in the next periods. This behavior is similar for the response of energy consumption to given shocks in oil price. In the response of GDP and squared GDP to given shocks in oil price is negative for the whole period. It is seen that the response of CO2 emissions to given shocks in GDP is positive in the first period but starts to decline after the second period which this finding is consistent with the findings in earlier sections of this paper.
CONCLUSION
This paper empirically investigates the oil price-induced EKC hypothesis, and therefore, the long-term equilibrium relationship and the direction of causality between oil price changes and carbon dioxide emissions through the channels of energy consumption and real income growth in the case of Turkey has been also searched.
The theoretical EKC framework is taken into consideration in the empirical analysis with this respect. The results of the present study are of interest to both scholars and policy makers due to the reason that Turkey is a developing country and one of the most dynamic economies in the world, where its economy is linked with diverse energy resources, high-level urbanization, and rapid industrialization. The justification for doing this research is that oil price changes is expected to be in statistical relationship with energy consumption and carbon emissions in such a dynamic economy. Furthermore, this study is the first of its kind in the relevant literature to investigate the interaction between oil price changes and carbon emissions using the theoretical EKC framework, to the best of the author"s knowledge.
The results of the present study show that oil price changes are in long term equilibrium relationship with carbon dioxide emissions in Turkey. Furthermore, oil price changes significantly and negatively influence the EKC and therefore carbon dioxide emissions in Turkey. Although oil movements negatively influence carbon emissions in Turkey, it does not exert significant effects on the EKC of Turkey since this curve is upward sloping no matter oil prices are added to the system or not. Therefore, this study could not validate the EKC hypothesis for Turkey by controlling oil price movements. To summarize, the results of this study suggest that oil price movements are not effectively observed and managed in Turkey as far as "Green Energies and Green Environment" are concerned.
Similar researches can be replicated for the other countries, which experienced rapid urbanization and depend heavily on energy sector for comparison purposes.
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